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Urethral lesionsAbstract Aim of the work: To evaluate the utility of magnetic resonance (MR) urethrogram in the
diagnosis and characterization of different urethral lesions in comparison with conventional
urethrography.
Material and methods: This prospective study included 18 male patients diagnosed to have urethral
lesions. All of these patients were evaluated by using conventional urethrography prior to MR
imaging. MR urethrography technique included: thick slab fast spin echo T2 (TSFSE) and fast
recovery fast spin echo (FRFSE).
Results: The causes of urethral lesions were: trauma in 13 patients (affecting the anterior urethra in
5 patients, the posterior urethra in 7 patients, the anterior and posterior urethra in one patient).
Congenital abnormality in 3 patients at the anterior urethra and infection at the anterior urethra in
2 patients.
Conventional urethrography and MRI diagnosed the presence of urethral pathology in all exam-
ined patients, However MR urethrography was superior in better delineation and characterization
of the urethral pathology in four cases (22.2%) diagnosing prostatic displacement as well as peri-
urethral ﬁbrosis. Conventional urethrography was superior to MR urethrogram in diagnosing a
case of diffuse pseudodiverticulosis.
Conclusion: MR urethrography is a suitable technique for the evaluation of urethral and peri-
urethral abnormalities.
 2015 The Authors. The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting
by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The male urethra is approximately 18–20 cm long and runs
from the bladder to the external urethral meatus (1).
Being popularized in 1910 by Cunningham, conventional
radiographic contrast studies: retrograde urethrography
500 S.A.Z. Hanna et al.(RGU) and voiding cystourethrography (VCUG) remained as
the gold standard imaging study for diagnosing urethral stric-
tures for nearly a century (2).
Sonourethrography was ﬁrst time introduced by McAninch
in 1988. It was met initially with enthusiasm because it provid-
ed information about urethra and periurethral tissue. It has
not been widely used because of smaller ﬁeld of view, operator
dependent technique and it should be interpreted by an expe-
rienced investigator because excessive pressure will lead to a
urethral compression and false positive diagnosis (2).
Imaging modalities such as ultrasonography, CT scan and
magnetic resonance imaging (MRI) can give more information
regarding the periurethral structures. Sonographic studies have
shown a sensitivity of 73.3–100% in detection of periurethral
pathology (3). CT urethrography is an advanced technique to
conventional urethrography in which the entire urethra can be
imaged with a better quality of the reformatted images (4).
Owing to its multiplanar capability and excellent tissue con-
trast, MRI can provide anatomic details about both the ure-
thra and periurethral tissues and the orientation of the lesion
in three dimensions (1).
The aim of the work was to evaluate the utility of magnetic
resonance (MR) urethrogram in the diagnosis and charac-
terization of different urethral lesions in comparison with con-
ventional urethrography.
2. Patients and methods
During a period of 9 months duration from December 2012 to
September 2013, eighteen male patients diagnosed to have ure-
thral lesions were enrolled in this study.
All of these patients were evaluated by using conventional
RUG combined with VCUG prior to MR imaging and results
were interpreted by two radiologists.
2.1. Inclusion criteria
Patient clinically suspected to have urethral lesion.
Age of the patient is between 12 and 80 years.Table 1 Parameters of TSFSE and FRFSE.
Parameter TSFSE FRFSE
TR (ms) 4500–4700 2900–3300
TE (ms) 176 100
Slice thickness (mm) 20 3
Slice gap (mm) 0 0
Table 2 Description of causes and location of urethral
lesions.
Location of the
lesion
Location Traumatic Con
genital
Infective Percent
age (%)
Anterior urethra 10 5 3 2 55.55
Posterior urethra 7 7 – – 38.88
Anterior and
posterior urethra
1 1 5.55
Total 18 13 3 2 100
Fig. 1 25 years old male, diagnosed to have urethral injury
caused by pelvic fracture. (A) Conventional and suprapubic
cystourethrography image showed totally nonopaciﬁed posterior
urethra. (B) and (C) FRFSE and TSFSE MR urethrography
images showed disruption of posterior (prostatic and membra-
nous) urethra and posterior prostatic displacement.
Fig. 2 61 years old male, history of surgically removed prostatic
malignancy with insertion of a suprapubic cystostomy since
18 month. (A) RUG image showed abrupt ending of the contrast
column (complete urethral stricture). (B) and (C) FRFSE and
FRFSE MR urethrography images showed complete posterior
(prostatic) urethral stricture.
Fig. 3 20 years old patient with history of trauma. (A) RUG
image showed stricture of membranous and bulbous penile
urethra. (B) and (C) TSFSE MR urethrography images showed
totally disrupted membranous & bulbous penile urethra with the
estimated defective urethral length is about 9 cm.
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1. Electronically, magnetically and mechanically implants.
2. Cardiac pacemakers.
3. Metallic splinters in the eye.
4. Ferromagnetic hemostatic clips in the central nervous
system.
5. Cochlear implant.
6. Pacemaker eg. for cardiac sinus.
7. Insulin pumps and nerve stimulators.
8. Lead wire or similar wires.
9. Prosthetic heart valves (in high ﬁelds, if dehiscence is
suspected).
10. Hemostatic clips (body).
11. Non-ferromagnetic stapedial implants.
3. MR imaging technique
MRI is performed with a 1.5-T whole-body MRI system (Phi-
lips Gyroscan Intera, Netherlands). Examination is performed
with the patients in the supine position, using a pelvic phased-
array coil.
The phased-array coil should be tightly secured over the
pelvis. The posterior and anterior coil plates are positioned
with the same superior-to-inferior isocenter to avoid signal loss
from the pelvic region. A belt placed over the upper margin of
the phased-array coil reduced the effect of motion.
Before the MRI scan, a syringe ﬁlled with approximately
10–20 ml of sterile lubricating anesthetic jelly, is introduced
into the urethral meatus in 16 patients while in 2 patients the
syringe was ﬁlled with sterile water. The content of the syringe
was completely infused to distend the urethra sufﬁciently. The
glans sulcus was gently tied using a long gauze to prevent the
escape of the jelly or the water and was secured to the midline
abdomen.
MR urethrogram was then performed: thick slab fast spin
echo T2 (TSFSE) sagittal T2-weighted images and fast recov-
ery fast spin echo (FRFSE) sagittal T2-weighted images were
obtained. The imaging parameters are summarized in (Table 1).
The reformatted images at different planes were obtained to
delineate the entire length of the urethra, characterize the sur-
rounding soft tissue with depth and density of periurethralTable 3 Comparison between conventional urethrography and MRI
posterior urethra.
Final
diagnosis
Conventional urethrography
ﬁndings
Diagnosis False +ve False ve
Disruption 6 7 1
Stricture posterior urethra 1 0 1
Stricture anterior and
posterior urethra
1 1
Prostatic displacement 2 0 2ﬁbrosis, and deﬁne stricture length if present. Processing of
the images was done at a separate work station.
4. Results
Eighteen male patients (age range 13–61 years old; mean age
37.37) with clinically suspected urethral lesions were included
in our study.
The causes of urethral lesions of patients included in this
study are as the following:
Trauma in 13 patients affecting the anterior urethra in 5
patients resulting in strictures (one patient had an associated
diverticulum), the posterior urethra in 7 patients resulting in
urethral disruption in 6 cases and stricture in one case, the
anterior and posterior urethra in one patient resulting in ure-
thral disruption/stricture. Three patients had congenital
lesions at the anterior urethra: one case had congenital diver-
ticulum, one case had congenital stricture and one patient
had congenital stricture and diverticulum. Two patients had
strictures related to infection (Table 2).
Ten cases showed anterior urethral pathology while seven
cases showed posterior urethral pathology and one case
showed anterior and posterior urethral pathology (Table 2).
Patients who had posterior urethral disruption (totally
interrupted)/stricture showed the following:
 Four patients had the same ﬁndings (urethral disruption) in
MRI images and conventional urethrography images.
 Two patients had urethral disruption and prostatic dis-
placement. In MRI images (one case showed posterior dis-
placement (Fig. 1) and superior displacement in the other
case), while they showed only the urethral disruption in
conventional urethral images.
 One patient had partial urethral stricture by MRI and
showed totally nonopaciﬁed posterior urethra in urethrog-
raphy (Fig. 2).
 One patient had a disruption/stricture involving membra-
nous and bulbous urethra (Fig. 3).
Six cases were clinically diagnosed to have urethral disrup-
tion. All of them were diagnosed by MRI, however conven-
tional urethrography diagnosed urethral disruption in seven
cases, so one case was diagnosed as false positive by conven-
tional urethrography (Table 3).(FRFSE) and (TSFSE) ﬁndings and ﬁnal clinical diagnosis in the
MRI (FRFSE) ﬁndings MRI (TSFSE) ﬁndings
Diagnosis False +ve False ve Diagnosis False +ve False ve
6 6
1 1
1 1
2 2
Fig. 4 13 years old patient with history of recurrent UTI attacks
since birth with postmicturition dribbling. (A) RUG image
showed diverticulum of anterior urethra. (B) and (C) FRFSE
and TSFSE MR urethrography images showed diverticulum of
anterior (penile) urethra.
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sequence was 23.1 mm and ranged from 7 to 46.6 mm in MRI
images.
The mean length of posterior urethral disruption in Thick
slab sequence was 22.8 mm and ranged from 6 to 46.2 mm in
MRI images.
The mean length of urethral disruption in patient suffering
from disrupted membranous and bulbous penile urethra in
Thick slab sequence was 90 mm.
All the patients who had posterior urethral disruption/stric-
ture showed the same ﬁndings in both MRI sequences (FRFSE
and thick slab sequence) (Table 3).
Patients who had anterior urethral lesions showed the fol-
lowing ﬁndings in (RUG and VCUG) images and MRI
FRFSE images:
Eight patients showed same ﬁndings in both studied modal-
ities as follows:
 Five patients had anterior urethral strictures (one of them
had an associated diverticulum).
 One patient had congenital stricture.
 One patient had congenital diverticulum (Fig. 4).
 One patient had congenital stricture and diverticulum.
Two cases were diagnosed by MRI to have periurethral
thickening and these cases were diagnosed as false negative
by conventional urethrography (Table 4). One of them
had partial stricture with periurethral wall thickening
(ﬁbrosis) in MRI while in RUG showed only partial
stricture (Fig. 5). The other one showed diffuse urethral
wall thickening in MRI, however RUG showed diffuse
pseudodiverticulosis.
Four cases were clinically diagnosed to have urethral diver-
ticulum and MR urethrography diagnosed only three cases
and one case was false negative by MR urethrography.
The mean length of anterior urethral stricture was 11.4 mm
and ranged from 6.9 to 21 mm in MRI FRFSE images.
The mean length of anterior urethral stricture was 11.1 mm
and ranged from 7 to 20 mm in MRI TSFSE images.
The mean length of anterior and posterior urethral stricture
in one patient was 90 mm in MRI TSFSE images.
All the patients who had anterior urethral pathology
showed the same ﬁndings in both MRI sequences (FRFSE
and thick slab sequence) (Table 4).5. Discussion
Imaging plays a pivotal role in diagnosis of urethral injuries
(5). Diagnostic imaging of the urethra to assess male patients
with suspected urethral lesions, continues to be performed
using conventional radiography with luminal opaciﬁcation
using contrast media (6).
Retrograde urethrography is the study of choice in diagnos-
ing urethral injuries. It is accurate, simple, and may be per-
formed rapidly in the trauma setting (7). But it is invasive,
even with technique standardization, variations in patient posi-
tioning and penile traction during imaging can greatly alter the
features of urethral lesions, no information is obtained regard-
ing periurethral tissue pathology, radiation exposure especially
to the genitalia and the patient must have multiple positions to
have multiple imaging planes (2,8).
Table 4 Comparison between conventional urethrography and MRI (FRFSE) and (TSFSE) ﬁndings and ﬁnal clinical diagnosis in the
anterior urethra.
Final diagnosis Conventional urethrography ﬁndings MRI (FRFSE) ﬁndings MRI (TSFSE) ﬁndings
No. False +ve False ve No. False +ve False ve No. False +ve False ve
Stricture anterior 8 8 8 8
Stricture anterior and
posterior urethra
1 1 1 1
Diverticulum 3 3 3 3
Periurethral thickening 2 0 2 2 2
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raphy (US, MRI and CT) are useful for evaluating periurethral
structures (9).
The advantages of the MR urethrography are as follows:
noninvasive, multiplanar capability, no radiation exposure, it
can provide information about the periurethral pathology such
as spongioﬁbrosis and periurethral anatomy and pathology.
MRI can get multiplanar images in one radiological position.
While, the limitations of this imaging modality are cost effec-
tiveness (1).
MR urethrography can be done with two sequences
(FRFSE, TSFSE) (10).
FRFSE sequence shows clearly ﬁne urethral and peri-
urethral details but it relatively needs a relatively long scan
time (3–4 min), which may limit its use in claustrophobic
patients and patients who are uncooperative for MR scan
due to other conditions (10).
The scan time of thick slab (TSFSE) MR urethrography is
extremely short (less than ten seconds). Thus, this
sequence seems to be less affected by patients’ respiration,
movement, or claustrophobia compared with fast spin
echo sequences. It may not be sensitive enough to detect
sophisticated periurethral changes because this MR
sequence is inferior to FRFSE sequence regarding image
quality (10).
This study presents various pathologic conditions that
affect the urethra or periurethral tissues and their appearances
at MRI examination such as Congenital anomalies, diver-
ticulum, inﬂammation, trauma and comparing the MRI ﬁnd-
ings to the RUG and VCUG ﬁndings. Also we compared
between two MRI sequences (FRFSE and TSFSE) in this
study.
Mean age of our series of patients (mean age 37.37 years,
and range 13–61) is less than the age of patients enrolled in
Osman et al. (2) study as most of our patients had a history
of trauma (n= 13).
In the current study, thirteen patients had a history
of pelvic or straddle trauma, three patients had congenital
urethral lesion and two patients had a history of infection.
However, in Park et al. (10), iatrogenic trauma was the
cause in most of their cases and the rest were due to traumatic
injury.
RUG and MRI diagnosed the presence of urethral pathol-
ogy in all the examined patients, However MR urethrography
was superior in better delineation and characterization of theurethral pathology in four cases (22.2%) and these patients
showed the following: Two patients had posterior urethral dis-
ruption and prostatic displacement in MRI images, while they
showed only the urethral disruption in conventional urethral
images. One patient had posterior partial urethral stricture
by MRI and showed totally nonopaciﬁed posterior urethra.
One patient had anterior urethral stricture with periurethral
ﬁbrosis in MRI while RUG showed only the stricture. Multi-
ple endoscopic dilation trials failed to manage his symptoms
so, he ended with open resection of stenotic segment and pri-
mary anastomosis was done.
Conventional urethrography was superior to MR urethro-
gram in one case who had long history of pus discharging from
urethra with an old history of gonococcal infection (more than
20 years). MR urethrogram showed diffuse periurethral thick-
ening, however RUG showed diffuse pseudodiverticulosis.
Endoscopic examination showed multiple small diverticula
along the whole length of the urethra.
While in Osman et al. (2), MR urethrography provided
more data in (35%) of the cases.
The mean lengths of posterior urethral disruption in
FRFSE and TSFSE were 23.1 mm and 22.8 mm respectively
and the mean lengths of anterior urethral stricture in
FRFSE and TSFSE were 11.4 mm and 11.1 mm respectively
with no signiﬁcant difference in stricture length measurement.
These ﬁndings are consistent with those of Park
et al. (10).
All the patients who were included in our study showed the
same ﬁndings in both MRI sequences (FRFSE and Thick slab)
and these ﬁndings also were consistent with those of Park et al.
(10).
In this study, in two cases we used a sterile normal saline to
distend the urethra. As the water is easier to escape from ure-
thra and more difﬁcult to maintain the urethral distension, we
used sterile gel into the urethra in most of the cases (n= 16) to
allow easier and more stable distension of the urethra com-
pared with saline as stated by Osman et al. (2).
In both distending agents, MR urethrography images
showed the same image characteristics with no signiﬁcant
changes or degradation of image quality.
As it combined the advantages of RUG as well as
sonourethrography, MRI can be used as an adjunctive tool
with other imaging modalities for evaluation of urethral
abnormalities and it seems to be a promising technique for
evaluating male urethral pathologies.
Fig. 5 32 years old patient, with history of obstructive symp-
toms since 6 months and history of pelvic trauma since two years.
(A) RUG image showed stricture of anterior (bulbar) urethra
(arrow). (B) and (C) FRFSE and TSFSE MR urethrography
images showed stricture of anterior (bulbar) urethra with urethral
wall thickening at the narrowed segment suggesting periurethral
ﬁbrosis.
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MR urethrogram should be done instead of urethrography
when we suspect peri-urethral pathology or to avoid radiation
exposure in children.
Restriction of MR urethrography to patients who can get
beneﬁts will reduce the cost and limit its use.
More studies with larger number of patients can be carried
out focusing on different new MR protocols with correlation
with clinical outcome.
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